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LEAK DETECTION MEANS 

CROSS-REFERENCE TO RELATED APPLICATIONS 
[0001] This application claims the benefit of German Patent Application 
103 14 923.6, filed April 1, 2003. The disclosure of the above application is 
incorporated herein by reference. 

FIELD OF THE INVENTION 
[0002] The invention relates to a leak-detection means. 

BACKGROUND OF THE INVENTION 

[0003] Various seals are known for sealing shaft passages. Radial shaft 
sealing rings, slide-ring seals and the like are widespread, and their use areas are 
considerable. A common aspect of all seals is that they are subject to wear, and once 
the seal has lost its sealing function it must be replaced. Leaks occurring in such 
cases must be prevented, because a leak can cause major damage in many 
applications. Hence, the need exists for timely detection of an undesirable leak of a 
liquid or a gas so that the defective seal may be replaced. 

[0004] A system for detecting leaks at a seal is known from DE 100 61 111 
A1. The leak-detection system described therein comprises a depot for storing the 
leaked material and a sensor based on an optical principle. The sensor provides a 
signal when the optical properties of the depot have changed as a result of the depot 
being covered by the leaked liquid. 
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[0005] The size of the leak required to trigger signaling by the sensor 
depends on the positioning of the sensor in a space, namely on the orientation of the 
sensor in the space. Although the sensor's orientation can be pre-established at the 
time of installing a machine element into the machine unit, it cannot be ensured. The 
sensor will give a signal even for small, transient leaks that can occur when a foreign 
body passes through the sealing lip. 

SUMMARY OF THE INVENTION 
[0006] The object of the invention is to provide a sensor that, independently 
of its spatial orientation, shows similar sensitivity and that transient leaks are not 
detected. 

[0007] According to principles of the invention, this objective is reached by 
providing a sealing arrangement for sealing a machine element, preferably a shaft, 
with a sealing ring and leak-detection means that includes a sensor for detecting the 
leak and a depot for picking up the leak. The depot is monitored by the sensor, and 
consists of an absorbent and/or swellable material. Further, the depot is arranged so 
that a delayed leak detection by the sensor is possible. 

[0008] By means of an absorbent and/or swellable leak-absorbing depot, 
and by an arrangement of the depot that permits delayed detection, the leak is 
distributed uniformly over the depot so that, during leak absorption, a delayed detection 
is provided regardless of the positioning of the sensor. 

[0009] The depot preferably consists of an absorbent annular disk. The 
annular shape permit optimum utilization of the available space. 
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[0010] In an advantageous embodiment, the depot is centered in the leak- 
detection means by a ring-shaped circumferential bulge. The centering ensures that 
the depot will fit closely over the entire periphery of the machine element to be sealed, 
for example a shaft, and that it will absorb the leak. 

[0011] The depot can be made of a nonvowen material. Such materials are 
inexpensive and readily processed. 

[0012] In an advantageous embodiment, the sensor is fastened on a carrier 
plate. By placing the sensor on a carrier plate, it is possible to position the sensor in a 
definite orientation in the seal arrangement. 

[0013] The depot and/or the carrier plate with the sensor can be disposed in 
a supporting ring. By placement in a supporting ring, the depot and/or the carrier plate 
with the sensor can be installed as a unit which facilitates their installation. 

[0014] In an advantageous embodiment, the carrier plate is sustained by a 
groove located peripherally on the side of the axial leg of the supporting ring facing the 
shaft. With the aid of the groove connection, a sealing ring is fastened in the 
supporting ring safely and in a fixed position . 

[0015] With a spacer, the sensor can be positioned at a distance from the 
depot. Optical sensors, for example reflected-light barriers, because of the manner in 
which they function, require a minimum distance from the depot being monitored. This 
minimum distance is ensured by the spacer. 

[0016] In another advantageous embodiment, the sealing ring and the 
supporting ring form an intermediate space for receiving the leaked material. This 
space picks up a transient leak, for example one induced by a foreign body passing 
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through the seal gap. Because the leak is picked up in the intermediate space, the 
absorption of the leak by the depot and the signaling by the sensor are delayed. In this 
manner, it is possible to avoid increased maintenance costs due to a premature 
replacement of the sealing ring and to idle periods. 

[0017] An annular element made of an absorbent material is preferably 
disposed in the intermediate space. With the aid of the absorbent material, the entire 
annular space can be utilized as a depot. As a result, the absorption capability of the 
depot is increased, and the absorption by the depot and the signaling by the sensor 
can be further delayed compared to a space devoid of absorbent material. 

[0018] In another embodiment, an annular disk made of absorbent material 
is disposed on the sealing ring on the side facing the surroundings, the disk being 
positioned ahead of the leak-detection means. The disk makes it possible to pick up a 
transient leak. Signaling is thus further delayed. 

[0019] The sealing ring can be inserted into the supporting ring. By 
disposing the sealing ring in a supporting ring, the sealing ring and the leak-detection 
means can be installed into a unit as a single component. 

[0020] In another embodiment, with the aid of the supporting ring, the leak- 
detection means are disposed in a recess located on the outer periphery of the sealing 
ring. The recess ensures a firm seat for the supporting ring and the centering of the 
leak-detection means in the sealing ring. 

[0021] Preferably, an elastomeric covering of the supporting ring is provided 
in the direction of the surroundings with at least one sealing lip which rests on the shaft 
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in a sealing manner, or is disposed at a small distance therefrom. The sealing lip 
protects the leak-detection means against dirt particles from the surroundings. 

[0022] In one embodiment, the sensor detects optical changes of the depot. 
Optical sensors permit contact-free measurements. 

[0023] The sensor can be formed by a reflected infrared light barrier. 

[0024] In another embodiment, the sensor consists of a mechanical system 
that detects volume changes of the depot. 

[0025] In another embodiment, a change in dielectric properties of the depot 
is used to sense a leak. In this embodiment, the depot is disposed between two 
condenser plates consisting, for example, of the supporting rings for the sealing ring 
and the leak-detection means, or of layers of conductive materials applied to both sides 
of the depot. The absorption of the leak changes the dielectric properties of the depot, 
and this is detected by the sensing device. The condenser plates can have the same 
dimensions as the depot or they can consist of one or more smaller segments. 

[0026] Signal transmission from the sensor can take place without a cable. 
In this embodiment, the cable passage, and the sealing thereof in the housing, can be 
omitted. 

[0027] Signal transmission from the sensor preferably takes place through a 
round or flat strip cable. Signal transmission via cable can be provided in a simple and 
inexpensive manner. 

[0028] In an advantageous embodiment, the flat strip cable passes through 
a cable passage lined with an elastomer. The elastomer ensures the tight sealing of 
the cable passage. 
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[0029] The elastomer of the cable passage can be adhesively connected 
with the flat strip cable. 

[0030] Preferably, the supporting ring is provided with an elastomeric layer 
on the outer periphery of its axial leg. The elastomeric layer ensures the static sealing 
of the system in the direction of the housing. 

[0031] Further areas of applicability of the present invention will become 
apparent from the detailed description provided hereinafter. It should be understood 
that the detailed description and specific examples, while indicating the preferred 
embodiment of the invention, are intended for purposes of illustration only and are 
not intended to limit the scope of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0032] The present invention will become more fully understood from the 
detailed description and the accompanying drawings, wherein: 

[0033] Fig. 1 is a longitudinal cross-sectional view of a sealing ring 
according to a principle of the present invention; 

[0034] Fig. 2 shows a sealing ring with an intermediate space for 
absorbing a leak according to a principle of the present invention; 

[0035] Fig. 3 shows a sealing ring with a leak-absorbing disk mounted 
ahead of it according to a principle of the present invention; 

[0036] Fig. 4 shows a sealing ring with a ring of absorbent material 
introduced into an intermediate space and which is provided with a spacer for 
positioning the sensor according to a principle of the present invention; 
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[0037] Fig. 5 shows a sealing ring with a ring of absorbent material 
disposed in the intermediate space according to a principle of the present invention; 

[0038] Fig. 6 shows a sealing ring with a supporting ring and a disk for 
leak pickup according to a principle of the present invention; 

[0039] Fig. 7 shows a sealing ring with a supporting ring and a disk for 
leak pickup according to a principle of the present invention; 

[0040] Fig. 8 shows a sealing arrangement with a disk for leak pickup 
and an external sensor according to a principle of the present invention; and 

[0041] Fig. 9 shows a sealing arrangement with a disk for leak pickup 
and an internal sensor according to a principle of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
[0042] The following description of the preferred embodiments is merely 
exemplary in nature and is in no way intended to limit the invention, its application, 
or uses. 

[0043] Figure 1 shows a sealing arrangement with a sealing ring 2, which in 
this embodiment is a radial shaft sealing ring, and leak-detection means 3. Leak- 
detection means 3 comprises a metallic supporting ring 7 with an axial and a radial leg. 
An elastomeric layer 1 1 is vulcanized onto both sides of the radial leg, with the layer 1 1 
forming a sealing lip 16 that rests in sealing manner on a shaft 1 that is to be sealed. 
The supporting ring 7 is fastened in a recess 15 disposed on the outer periphery of 
sealing ring 2 and faces a housing 20. Between the sealing ring 2 and the elastomeric 
layer 1 1 of supporting ring 7 is located a depot 5 consisting of an absorbent material 
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and intended to absorb a leak. A sensor 4 is disposed in an elastomeric layer of 
sealing ring 2, with the front of the sensor 4 being capable of touching depot 5. 

[0044] Figure 2 shows a sealing arrangement wherein the axial leg of 
supporting ring 7 of the leak-detection means 3 is longer so that an intermediate space 
12 is formed between sealing ring 2 and the radial leg of supporting ring 7. The space 
1 2 is intended to take up a leak. Sensor 4 is mounted on a carrier plate 6. Carrier 
plate 6 is centered in the axial leg of supporting ring 7. Carrier plate 6 is provided with 
holes distributed over the periphery and through which a leak can enter depot 5. A 
signal of sensor 4 is transmitted outward through a flat strip cable 17. 

[0045] Figure 3 shows a sealing arrangement wherein a disk 14 made of 
absorbent material rests directly on the side of sealing ring 2 facing intermediate space 
12. Disk 14 is mounted ahead of intermediate space 12 and depot 5, and is intended 
for absorption of a transient leak. Depot 5 is centered by a ring-shaped bulge 10 
formed by elastomeric covering 1 1 of the radial leg of supporting ring 7. Carrier plate 
6, to which sensor 4 is fastened, is sustained by a groove 8 disposed on the side of 
and surrounding the axial leg of supporting ring 7 that faces shaft 1 . The signal from 
sensor 4 is transmitted outward through flat strip cable 17 running through cable 
passage 18. Cable passage 18 consists of an elastomeric material and is connected 
with flat strip cable 1 7. 

[0046] Figure 4 shows a sealing arrangement wherein a ring 13 made of 
absorbent material is disposed in intermediate space 12. This ring picks up a leak and, 
by its absorbency, distributes the leak over the entire intermediate space 12. Sensor 4 
is mounted on a carrier plate 6 and, by a spacer 9, is kept at a certain distance from 
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depot 5. The elastomeric layer 1 1 of the radial leg of the supporting ring 7 forms, in the 
direction of a machine element to be sealed, two sealing lips 16 disposed in the form of 
a "v" relative to each other and resting on the shaft. The annular space thus created is 
filled with a lubricant. 

[0047] Figure 5 shows a sealing arrangement wherein sealing ring 2 is 
disposed in supporting ring 7 of the leak-detection means 3. In this manner, it is 
possible to install sealing ring 2 and leak-detection means 3 as a unit. The axial leg 7 
of supporting ring 7 is provided on its outer periphery 19 completely and, on its inside 
10 partly, with an elastomeric layer. Outer layer 19 ensures the static tightness of the 
sealing arrangement toward housing 20. A surrounding groove 8, sustained by carrier 
plate 6, is disposed in layer 1 0 which is present in sections on the inside of supporting 
ring 7. 

[0048] Figure 6 shows a sealing arrangement with a standard radial shaft 
sealing ring 2 and leak-detection means 3. Depot 5, made of absorbent nonvowen 
material, rests on and in contact with shaft 1, wherein its function is to pick up the 
leaked liquid, while at the same acting as a protective seal against dust to protect 
sealing ring 2 against dirt from the surroundings. Sensor 4 is disposed on the side of 
supporting ring 7 and faces the surroundings. The signal transmission occurs via cable 
17. 

[0049] Figure 7 shows a practical example of the sealing arrangement 
shown in Figure 6, wherein sensor 4 is disposed in the space between sealing ring 2 
and supporting ring 7. In this example, the sensor 4 is protected from mechanical 
damage from its surroundings. 
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[0050] Figure 8 shows a sealing arrangement with a sealing ring 2 and a 
preliminary seal 21 that consists of a dust lip 22 and a supporting ring 23. An axial 
flange 24 of the supporting ring 23 of the preliminary seal 21 is inserted in a sealing 
manner into an elastomeric layer 25 of an axial flange 26 of the seal 2. In the space 
between sealing ring 2 and supporting ring 23 is disposed a depot 5. Sensor 4 is 
positioned on the side of the sealing ring 2 that faces the surroundings. 

[0051] Figure 9 shows a sealing arrangement as shown in Figure 8, wherein 
sensor 4 is disposed in the space between sealing ring 2 and supporting ring 23. 

[0052] The description of the invention is merely exemplary in nature and, 
thus, variations that do not depart from the gist of the invention are intended to be 
within the scope of the invention. Such variations are not to be regarded as a 
departure from the spirit and scope of the invention. 
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